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ranged in tiers above each other, is peculiarly unfavorable. The lower tiers presenting the nearest opening for the escape of the heated gaseous products, are first occupied, and at an accelerated rate of progress.
Mr. Atherton has given the most convincing proof of the waste and danger of the tubular system. Speaking of the combustible gases evolved from coal, he observes that " after having passed through the tubes, the proceeds from all the different furnaces become collected in the up-take and funnel; and being there combined and mired together, they Iwst into useless combustion, frequently maJcing the funnel red hot" This is unquestionably true, but ifc only shews ihat the comlustille gases must have passed through the tubes zmconsumed; and having, in the smoke box, encountered the air (which should have been supplied earlier), "then lurst into useless combustion"
But there is a  more  important reason for i "sectional area" in the flues which has not been rei to  by writers  on the  subject, viz., that it is absolutely essential, chemically, to the completion of the process of combustion and the disposing of the products, of which water is so large a one, as will be shewn hereafter.
In calculating the effective surface, then, it should be taken with reference to the length of the road, so to speak, along which the heated products have to travel in their hurried course, rather than to the IreadtJi, or enlarged areas, which may be laterally or accidentally provided, but which are practically not used or available.